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Chapter 9

GENERAL DISCUSSION

The importance of diet in healthy ageing is undeniable, and in this thesis, we learned 

more about how the life course contributes to this association. With regard to 

recommendations for a healthy diet, recent developments in nutritional epidemiology 

have led to an increased interest in food-based dietary guidelines, due to stronger 

associations with health outcomes and easy interpretability. The first food-based 

dietary guidelines of the Netherlands were issued in 2015, and aimed to reduce the 

risk of diet-related chronic diseases in the general population 1. The research in this 

thesis builds on these guidelines with the development of the Lifelines Diet Score 

(LLDS), a measurement tool for diet quality suitable for use in cohort studies described 

in part 1 of this thesis. The LLDS was subsequently applied to study the association 

of diet quality and healthy ageing over the life course. Although healthy ageing is 

already initiated at or even before gestation, the process is not easily observed in 

young individuals since advanced health outcomes like cardiometabolic diseases are 

minimally prevalent. An early marker of healthy ageing which is noticeable throughout 

the full life course is high body weight, an intermediate risk factor for chronic diseases 

later in life. This is why the association of diet quality and body weight gain over 

the life course was the main topic of part 2 of the thesis. In part 3, associations of 

diet quality with advanced clinical endpoints in later adulthood were studied. This 

chapter will start with a brief discussion of the development of the food-based LLDS, 

followed by an integration of the results from the chapters in which its association 

with health outcomes was studied, to provide a life course perspective on diet quality 

and healthy ageing. Subsequently, the suitability of the use of the LLDS in scientific 

research will be evaluated.

How to update the measurement of diet quality for contempo-
rary health research?
The transition in nutrition sciences towards the preference for food-based, rather 

than nutrient based approaches, makes it important to reconsider common scoring 

methods for diet quality. While established indices like the Healthy Eating Index, 

DASH diet score and Mediterranean Diet Score have proven themselves useful in 

numerous scientific studies, the indices score intake of both foods and nutrients. A 

fully food-based score in line with international peer-reviewed literature can therefore 

be of added value for the field of nutritional epidemiology. The LLDS was based 

on the scientific evidence underlying the 2015 Dutch Dietary Guidelines, which are 

intended to reduce diet-related risk of chronic diseases and intermediate risk factors 
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in the general population, aged two years or older. A food group classification was 

extracted from the Guidelines and their underlying evidence, and it was chosen 

to score the daily intake of healthy and unhealthy food groups in grams per 1000 

kilocalories, relative to others in the study population. Consequently, the LLDS does 

not necessarily measure adherence to the Dutch Dietary Guidelines, but rather the 

intake of food groups that are proven to be positive or negative for health, relative to 

others in the study population. Furthermore, the 2015 Dutch Dietary Guidelines are 

solely based on international peer-reviewed literature on diet-disease relationships, 

and not on expert opinions or local culinary habits. Therefore, the score is also 

suited for use in other Western populations where the burden of diet-related chronic 

diseases is expanding.

MAIN FINDINGS OF THIS THESIS

Part 1: The Lifelines Diet Score is a useful way to operationalize scientific 

evidence on diet-disease relationships into a scientific tool for the assessment 

of diet quality, beyond diet quantity. It is mainly suited to be used in cohort studies 

investigating diet as a risk factor for chronic diseases. 

Part 2: Poor diet quality is an important risk factor for weight gain, even more so 

in children and young adults. Young adulthood may be the optimal window of 

opportunity for intervention, as this may benefit targeted adults as well as their 

young children.

Part 3A: A healthy diet, characterized by a high Lifelines Diet Score and low 

intake of ultra-processed foods like savory snacks, is important in the prevention 

of Type 2 Diabetes, as well as the prevention of premature death after onset of 

the disease. 

Part 3B: The potential of diet quality improvement as part of lifestyle medicine is 

being challenged by contextual factors. Factors from the public health domain, 

like socio-economic status, and from the biomedical domain, like health status, 

can modify the influence of a healthy diet. In that context, tailored dietary 

guidelines and multi-disciplinary strategies may be required to benefit healthy 

ageing.
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The LLDS is a useful way to operationalize contemporary epidemiological knowledge 

in a scientific tool for diet quality assessment, but the usefulness of the LLDS in 

research to study diet as a risk factor for chronic diseases can only be evaluated after 

its application. Later in this chapter, it will be evaluated if the score fits heterogeneous 

populations in which associations with healthy ageing are studied, based on the 

results of the research described in Chapters 3, 5 6 and 8 of this thesis.

Diet and weight change over the life course
Diet quality is a known determinant of weight gain, and the research in this thesis 

suggests that childhood and early adulthood provide the best window of opportunity 

to limit weight gain and prevent overweight (Figure 1). As illustrated in Chapter 3, 

poor diet quality at the very early age of three years, was associated with 2.6-fold 

higher odds of developing overweight by age 10. This impact is depicted in Figure 

1 as a high impact of diet (yellow line) in childhood. In Chapter 5, poor diet quality 

had the strongest association with weight gain in the youngest age category studied 

in this chapter, i.e. adults aged 18-29. The strength of this association was weaker 

in older age categories, and no clear dose-response relationship was observed in 

adults aged 50 to 69. This decline in impact of diet quality on body weight change 

is depicted by the decline in the yellow line in Figure 1 after young adulthood. The 

relevance of these findings is emphasized by previous studies, which showed that 

overweight in early life already predisposes children for more severe health problems 

later in life. Individuals who are overweight or obese in childhood, are more likely to 

be overweight or obese in adolescence 2. Later on in adulthood, being overweight 

or obese elevates the risk of many chronic diseases and premature death 3,4. This 

makes diet an important modifiable risk factor to promote healthy ageing in children 

and young adults. Then, at older age, Figure 1 illustrates that the impact of diet 

quality on weight gain is uncertain. Where poor diet quality was associated with 

weight gain in young adults, in women of older age studied in Chapter 5, poor diet 

quality was associated with greater weight loss. For elderly, weight loss is perhaps 

even more relevant for health than weight gain. The reversal of the direction of the 

association of diet quality and weight change may be related to dietary components 

that go beyond the LLDS. For elderly, quantity of protein and energy consumed may 

be of greater importance for weight maintenance than the relative quality of food 

products in the diet 5.
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Figure 1. Graphical model of the projected growth curve of relative body weight (blue line) and the 

impact of diet on weight gain (yellow line) over the life course. The blue line refers to relative change 

in body weight beyond the change in weight necessary for growth and development; i.e., the increase 

in the blue line in childhood refers to weight gain beyond what would be expected based on normal 

growth. Curves are estimated based on Chapters 3-5. Dotted sections represent uncertainty: ado-

lescence was not studied in this thesis, and for elderly, dietary aspects beyond the studied Lifelines 

Diet Score may be important for weight maintenance.

From a public health point of view, all life course periods in which excess weight 

gain is present, and the impact of diet quality on weight gain is high, could be 

considered windows of opportunity. Childhood could therefore be a possible window 

of opportunity, since the earliest intervention is most likely to prevent overweight. 

In line with this reasoning, many school-based lifestyle intervention studies have 

been carried out. A meta-analysis of randomized controlled trials found a modest 

effect of the interventions on children’s BMI, but noted that effects were stronger for 

interventions that included parental involvement 6. The latter is what could also be 

expected based on Chapter 4 of this thesis, which clearly illustrated that important 

dietary choices are made at home. At home, parents have a key role in what type of 

food is offered to the child. Being able to give specific, practical advices to parents, 

such as to replace sugar sweetened beverage (SSB) with main meals by milk or 

water, may facilitate behavior change. Therefore, our study into the timing of SSB 

consumption (Chapter 4) could help to increase the successfulness of interventions 

in early childhood.
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It is, however, not only the children that need to change dietary behavior, but also 

the parents themselves. It is long known that interventions do not always succeed in 

changing participant’s behaviors, especially for the long term. In specific populations, 

like Type 2 Diabetes patients or individuals with overweight or obesity, several 

studies have illustrated that behavioral change interventions can elicit modest 

effects, although depending on intervention characteristics 7,8. For example, in Type 

2 Diabetes patients, studies that aimed to control or change the environment showed 

a greater reduction in HbA1c than studies that only aimed to change behavior 8. It can 

however be reasoned that healthy, young adults, are less motivated to change their 

lifestyle than adults who are aware of their impaired health status and associated 

health risks 9. A review on the barriers and enablers of healthy eating among young 

adults indeed identified that a lack of motivation to eat healthy is an important barrier 

for this population 10. An associated quote from a participant of the qualitative study 

by Dumbrell and Mathai is: “If you’re in your 20s, you don’t care about health. You’re 

invincible… That’s old persons’ problems.” 11. This clearly emphasizes the need to 

further identify enablers and facilitators to promote lifestyle change in young adults.

Even though young adults and children might not have the highest incentive 

to change their diet, prevention is better than cure, as already stated by Dutch 

philosopher Desiderius Erasmus around the year 1500. It is therefore worthwhile 

to spend efforts on optimizing strategies to change behavior in children and young 

adults. Since young adults are often also parents of young children, it may be most 

efficient for interventions to target young adults. When successfully implemented, 

this could prevent excessive weight gain in both young adults and their children.

Diet and clinical endpoints in older adulthood
While diet quality was emphasized to be of the greatest importance for the prevention 

of weight gain in childhood and early adulthood, Part III of this thesis illustrated 

that diet quality improvement has other targets that are of utmost importance in 

later adulthood. In Chapters 6 and 7, it was illustrated that a healthy diet, either 

characterized by a high Lifelines Diet Score or by low intake of ultra-processed foods 

like savory snacks, is important in the prevention of Type 2 Diabetes. Furthermore, 

Chapter 8 illustrated that a high diet quality was associated with a lower risk of all-

cause mortality among healthy weight, overweight and obese individuals free of 

cardiometabolic diseases. Moreover, the strongest association of diet quality and all-

cause mortality was found for patients with Type 2 Diabetes. These results endorse 
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the potential of initiatives aiming to implement lifestyle programs in the standard 

care of Type 2 Diabetes patients and individuals at increased risk of developing this 

disease 12,13. Specifically for the Dutch health care system, these results emphasize 

the importance of the combined lifestyle intervention, which is reimbursed by several 

Dutch health insurers as of January 2019, for individuals with overweight, obesity 

and/or high risk of Type 2 Diabetes or cardiovascular diseases (CVD) 14. However, for 

preventive lifestyle measures, there is always the concern if it reaches the people who 

need it the most. Chapters 6 and 8 illustrated that for individuals from a low socio-

economic background and patients with a more extensive history of cardiometabolic 

diseases, multi-disciplinary strategies or tailored dietary guidelines may be required 

to achieve the desired benefit for healthy ageing.

The observation that healthy ageing falls behind in people from a lower socio-

economic background, despite adhering to a high quality diet, illustrates that socio-

economic position will influence the process of healthy ageing, not only through 

differential exposure to risk factors like poor diet quality, but also by influencing the 

vulnerability to such risk factors. The causal pie model can provide an explanation for 

these findings from Chapter 6 15. Even in the absence of a poor quality diet, low SES 

individuals may still be exposed to a number of other risk factors that can together 

add up to be sufficient to result in disease. In line with these findings, another Lifelines 

study that focused on the role of neighborhood in associations of risk factors and Type 

2 Diabetes found that individuals with a higher BMI are more prone to have Type 2 

Diabetes when they live in a neighborhood where mean BMI is higher, than individuals 

with similar BMI who live in a neighborhood with a lower mean BMI 16. As SES is likely 

to be lower in higher BMI neighborhoods 17, the component cause of high BMI may 

more often be accompanied by other risk factors in these neighborhoods, which 

together can add up to a sufficient cause. This emphasizes that in order to reduce 

socio-economic health disparities, a broad range of factors must be addressed. 

Above all, these factors are not limited to individual lifestyle behaviors or medicine, 

but also include factors like stress, social support, financial problems and a safe 

environment.

In addition to the socio-economic and physical living environment, experiences in 

life, like the onset of chronic diseases, may also influence diet and its association with 

subsequent health. In Chapter 8, it was illustrated that adhering to a high quality diet 

was clearly associated with lower mortality risk in individuals free of cardiometabolic 
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diseases, and even more so in patients with Type 2 Diabetes. Interestingly, mainly 

among patients who already had multiple cardiometabolic diseases, mortality 

risk was substantially elevated irrespective of diet quality. The absence of a clear 

association in this group, may be due to pharmacological treatment. Patients with 

advanced cardiometabolic diseases are often treated with lipid-lowering or anti-

hypertensive medication. In that case, pharmacological treatment may modify the 

association between diet quality and outcome.

Although Chapter 8 concerns a prospective study, it is still possible that reverse 

causation played a role in the finding that for patients with multiple cardiometabolic 

diseases, mortality risk was substantially elevated irrespective of diet quality. In 

nutritional epidemiology, reverse causation requires awareness of one’s impaired 

health and the healthfulness of one’s eating habits. It is likely that patients with 

multiple cardiometabolic diseases were aware of their health status, as categorization 

in the study relied mostly on self-report and medication use. Theoretically, this 

could motivate the entire group to adhere to a healthier diet. However, the group of 

patients with multiple cardiometabolic diseases was heterogeneous with regard to 

the number and type of diseases present, as well as the timing of events (i.e. recent 

or long ago). Therefore, the motivation to change diet may have been highest for 

those with the most substantially impaired health at the onset of this study, enabling 

reverse causation.

The possibility of reverse causation in prospective studies was also illustrated in 

Chapter 7, where higher adherence to a pattern high in cakes, cookies and candy 

was associated with a lower risk of incident Type 2 Diabetes. Upon further inspection, 

it was illustrated that adherence to this sweet pattern was lower for individuals with 

a higher baseline diabetes risk score. The individuals with elevated diabetes risk 

could have been made aware of their situation through opportunistic screening by 

general practitioners, public health campaigns or family history of the disease. It was 

hypothesized that the lay term for Type 2 Diabetes, “Sugar disease”, has resulted in the 

understanding that sugar-rich products can increase the risk of disease, explaining 

why the inverse association was specifically found for this ultra-processed food 

pattern. At the same time, individuals at high risk of Type 2 Diabetes did not report 

lower adherence to the savory ultra-processed foods patterns. This might reflect a 

lack of awareness that it is not only sugar-rich products that elevate the risk of Type 
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2 Diabetes. This exposes another window of opportunity, as nutrition education may 

facilitate the public to make healthier dietary choices.

Potential of diet quality improvement in future generations
This thesis emphasized that diet quality is a modifiable risk factor that is of major 

importance for healthy ageing, over the full life course. However, the room for 

improvement in diet quality in the future, and therefore the health potential of 

successful interventions, may differ from the current situation. Diet quality over the 

life course may not only depend on age, but also on generation. Generation effects, 

or cohort effects, refer to the concept that an individual’s risk of a specific outcome 

will not only depend on ageing itself, but also on their year of birth. This effect can be 

established by coinciding shifts in the population’s exposure to risk factors throughout 

life 18.

In Chapter 2, we illustrated that older participants on average adhered to a healthier 

diet than younger adults. The approximate mean Lifelines Diet Score over age is 

illustrated by the solid blue line in Figure 2. The solid yellow line depicts the mean 

contribution of ultra-processed foods to the diet over age. The higher LLDS and lower 

intake of ultra-processed foods in older individuals may indeed be due to ageing, 

as the awareness of ones risk for chronic diseases and therefore the incentive to live 

healthy and eat well may increase with age 9,19. If this was the full explanation, these 

curves would still be true in the future, leaving a similar room for improvement in diet 

quality for future generations.

The age difference in diet quality could, however, also reflect a difference in generation 

and the associated living environment which one grew up in. Over the decades, food 

availability and food consumption has changed tremendously, among others due to 

urbanization and developments in agriculture and food technology. For example, the 

availability and affordability of highly-processed, energy dense foods has increased 

drastically over the years 20,21. Therefore, older generations have developed their 

dietary habits in an era when the food environment was healthier than it currently is. 

This may have led them to adhere to a relatively healthy dietary pattern that is also 

low in ultra-processed foods, now that they are in old age.

If it were solely this generation effect that was underlying the age differences in 

diet quality and ultra-processed foods in Lifelines, young adults, who develop their 

135558_Petra_Vinke_BNW-def.indd   217135558_Petra_Vinke_BNW-def.indd   217 3-9-2020   14:33:333-9-2020   14:33:33



218

Chapter 9

dietary pattern and habits in the current era, would maintain an unhealthier diet 

at a later age than individuals from the current older generations. In that situation, 

the curves would shift to the right, illustrated by the narrow-spaced dotted lines in 

Figure 2.

The most likely scenario, in which both age and generation influence the quality of 

one’s diet, is illustrated by the wide-spaced dashed lines. Unhealthy dietary habits 

established through the exposure to an obesogenic environment may track into 

adulthood, resulting in a lower diet quality and higher intake of ultra-processed foods 

at the population level, but with ageing, healthier choices are being made. If we 

assume that our food environment will not become substantially healthier in the near 

future, a consequence of this scenario is that, due to the expected decrease in diet 

quality at the population level, diet-related chronic disease prevalence will continue 

to rise in future generations. This will make diet quality an even more important risk 

factor in the future, as the larger room for improvement provides a greater health 

potential.

Figure 2. Possible scenarios for diet quality (LLDS, blue lines) and ultra-processed food (UPF) intake 

(weight percentage, yellow lines) over the adult life course in future generations (±25 years from now). 

The age difference observed in current studies with regard to diet quality (LLDS) and ultra-processed 

food intake may be due to ageing itself (solid line, scenario 1), due to differences in generations and 

associated living environments (narrow-spaced dotted line, scenario 3) or their combination (wide-

spaced dashed line, scenario 2). The greater the contribution of the generation effect, the greater 

the likelihood of further impairment of diet quality in future generations. Curves estimated based on 

Chapter 2 and 7. Both axis cover 2,5 SD of the variables’ distribution in the study population.
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Evaluation of the Lifelines Diet Score
Evaluation of the performance of the Lifelines Diet Score in Chapters 3, 5, 6 and 8 

showed that the LLDS is a valuable tool for cohort studies in which the association 

of diet quality and healthy ageing is investigated. Nevertheless, the score may be 

sub-optimal for study populations that are very young, very old or have existing 

cardiometabolic diseases. Furthermore, the score only captures the intake of 

traditional food groups that are proven to be associated with health. This means 

that other relevant dietary factors, like the timing of consumption (Chapter 4) and 

the intake of ultra-processed foods (Chapter 7) lie outside the scope of the score.

In childhood, the complexity of a healthy diet may not fully be captured by the LLDS. 

A remarkable finding in the sensitivity analyses of Chapter 3 was that when sugar-

sweetened beverages (SSB), a food group notorious for its association with weight 

gain 22, were omitted from the LLDS, its association with weight gain hardly changed. 

For other food groups, like unsweetened dairy and whole-grain products, elimination 

from the score did considerably attenuate its association with weight gain. However, 

in the same study population, SSB consumption two years later (at age 5) did show a 

clear association with 5-year change in BMI in Chapter 4. This may be an illustration 

of the dynamic character of diet in early childhood. The discrepancy between the 

two analyses could be due to differences in dietary assessment method, or in the 

type of SSB consumed. At age three, the contribution of instant lemonades may be 

larger than at age five. As parents are in control of the dilution of these beverages, 

this may result in higher heterogeneity in this food group at age three, which may 

in turn influence the association of this food group with weight gain and overweight 

development. There may also be physiological explanations for this discrepancy. For 

example, the magnitude of the association at five years could be larger due to the 

upcoming adiposity rebound, which on average is initiated around age five 23. Another 

hypothesis could be that at age three, satiety from liquid calories is still better than at 

age five, as it is shorter after infancy, when children are fully dependent on calories 

in liquid form. However, these explanations remain speculative.

For older populations, the suitability of the LLDS depends on population characteristics 

as well as the health outcome that is studied. The LLDS primarily assesses the relative 

quality of the diet with regard to chronic disease prevention, what makes it suitable 

to study the incidence of chronic diseases in initially healthy older adults. However, 

when studying body weight change in older adults, it is more likely that weight loss 
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is related to for example protein energy malnutrition 5, than to a high relative quality 

of what is eaten as expressed by our LLDS (Chapter 5). Furthermore, in Chapter 8 we 

studied older adults with multiple existing chronic diseases, and found that the LLDS 

was not clearly associated with all-cause mortality. Although it could be that diet has 

limited influence on mortality risk in individuals with a severely impaired health, it may 

also reflect that in this domain of secondary prevention (i.e. when chronic diseases are 

already established) other dietary factors are important to extend life. Possibly, the 

quantity of protein and energy may be relatively more important for these patients 

as well. However, while the health potential of diet in patients with Type 2 Diabetes, 

cardiovascular diseases or kidney diseases has a scientific foundation, a gap in 

knowledge exists regarding the potential of a healthy diet in patients with multiple 

chronic conditions. In order to expand this knowledge, a first hypothesis generating 

step could be to use data driven a posteriori methods (like factor analysis or principal 

component analysis) to identify dietary patterns existing in patient populations with 

multi-morbidity. This allows the discovery of dietary patterns associated with better 

health outcomes, beyond patterns defined by scientific evidence coming primarily 

from healthy populations, and can give additional insight into the components of 

optimal dietary patterns in patients with multi-morbidity.

Furthermore, it could be considered to use disease-specific diet quality scores, since 

not all food groups included in the LLDS are proven to be associated with all chronic 

diseases. For example, only 5 out of 12 food groups included in the LLDS are proven 

to be associated with colorectal cancer. On forehand, it could be expected that a diet 

score that predominantly includes food groups that are not, or not clearly, related to 

the health outcome of interest, will not be associated with this outcome. However, 

our results from Chapters 3 and 5 do illustrate that the combined intake of multiple 

food groups may still be relevantly associated with an outcome, even when individual 

food groups are not. In the scientific literature underlying the 2015-Dutch Dietary 

Guidelines, only for 2 food groups strong evidence was found for an association 

with body weight. Nevertheless, our LLDS, including 10 more food groups, was still 

relevantly associated with weight change. This may be due to the concept of food 

synergy, which suggests that the association of a dietary pattern with health can be 

greater than the sum of influences of its underlying components 24.

Integrating the above adds to the understanding that diet is an exceptionally broad 

factor, in which numerous aspects are involved. It is therefore not realistic to expect 
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that one number can comprehend all aspects that are relevant for all subgroups of 

the population, and for all health outcomes. It is recommended to carefully consider 

the dietary aspects that are of importance to answer a specified research question, 

and to modify a diet quality scoring tool accordingly.

Conclusion and directions for future research
The role of diet quality in healthy ageing is highly dynamic, since diet, health, and their 

association vary throughout life. Still, a high quality diet as defined by the 2015 Dutch 

Dietary Guidelines will benefit the vast majority of the population. At the same time, 

the extent of this health benefit will likely differ per subgroup of the population, and 

per health outcome of interest. With regard to subgroups of the population, several 

gaps in scientific knowledge can be identified.

From a nutritional point of view, there is a clear need for further research to elucidate 

optimal dietary patterns for patients with an impaired cardiometabolic health status. 

The vast majority of studies in the field of nutritional epidemiology focus on the 

influence of diet in participants who are initially free of these diseases, or in specific 

disease populations. However, patients with multiple conditions, representing a 

substantial proportion of the population 25, are not often studied. Therefore, little is 

known about the optimal dietary strategies to prevent further deterioration in patients 

with multi-morbidities, in addition to their pharmacological treatment. This knowledge 

gap is acknowledged in the report by stakeholders from Dutch nutritional and medical 

sciences, in which an inventory of the scientific knowledge on the potential of diet 

in the treatment of chronic diseases was made 26. As this thesis illustrated that diet 

and its influence on health can be age-dependent, it is important to consider age in 

this context as well.

From a methodological point of view, the dynamic character of the association of 

diet and health over the life course emphasizes that analysis of subgroups is of major 

importance in future research. Although perhaps not meaningful in studies with small 

homogeneous study populations, large population-based cohort studies or studies 

using big data like routinely collected health care data, often have heterogeneous 

study populations. In that case, subgroup analyses, defined by age, gender or 

health status, can provide valuable insights for personalized medicine, and generate 

hypotheses for future research.
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From a public health point of view, the research in this thesis warns us that risk factors 

like poor diet quality should not only be studied in isolation. Although a suboptimal 

diet quality is a risk factor that is present in all subgroups, whether defined by age, 

socio-economic status or health status, the benefit of improving diet quality alone will 

likely depend on the risk factors that remain untreated or unrecognized. Especially in 

order to reduce socio-economic inequalities in health, risk factors beyond lifestyle 

and medicine should be integrated in public health strategies and health care.

Finally, the COVID-19 pandemic, which disproportionally affected elderly, overweight 

and obese individuals and patients with cardiometabolic diseases, provided a 

distressing example of the interrelatedness of non-communicable and communicable 

diseases. While non-communicable diseases have been proclaimed the major public 

health challenge of the 21st century, clearly, their interrelatedness with communicable 

disorders warrants reconsideration, and may well be the main health challenge of 

the near future.

In the end, it can be concluded that over the full life course, a healthy diet is a great 

benefit for healthy ageing, but the health outcomes most dominantly influenced by 

diet will differ with age. Furthermore, the research in this thesis supports that the 

2015 Dutch Dietary Guidelines succeeded in their intention to reduce diet-related 

risk of chronic diseases and intermediate risk factors in the general population aged 

two years or older. For subgroups of the population, defined by age, socio-economic 

status or health status, tailored strategies are needed, covering diet as well as other 

factors within and beyond the lifestyle domain.
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